Expression of CNTF/LIF-receptor components and activation of STAT3 signaling in axotomized facial motoneurons: evidence for a sequential postlesional function of the cytokines.
Several lines of evidence suggest that ciliary neurotrophic factor (CNTF) and leukemia inhibitory factor (LIF) are important for the survival and regeneration of axotomized motoneurons. To investigate the role of CNTF/LIF signaling in regenerative responses of motoneurons, we studied the expression of the three receptor components, CNTF receptor alpha (CNTFRalpha), LIF receptor beta (LIFRbeta), and gp130, and the activation of the STAT3 signal transduction pathway in the rat facial nucleus following peripheral nerve transection. As shown by in situ hybridization and immunoblotting, axotomy resulted in a rapid down-regulation of CNTFRalpha mRNA expression within 24 h and a concomitant massive up-regulation of LIFRbeta mRNA and protein in the lesioned motoneurons. The altered mRNA levels were maintained for 3 weeks but had returned back to control levels by 6 weeks postlesion after successful regeneration. In contrast, mRNA levels remained in the lesioned state during the 6-week period studied, when regeneration was prevented by nerve resection. Significant lesion-induced changes in gp130 mRNA levels were not detectable. Rapid (within 24 h) and sustained (for at least 5 days) activation of STAT3 in axotomized facial motoneurons was revealed by demonstrating the phosphorylation and nuclear translocation of the protein using immunocytochemistry and immunoblotting. In agreement with previous studies showing a complementary regulation of CNTF and LIF in the lesioned facial nerve, our observations on the postlesional regulation of CNTF/LIF receptor components in the facial nucleus indicate a direct and sequential action of the two neurotrophic proteins on axotomized facial motoneurons.